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ABSTRACT 
The goal of surgery for patients undergoing anterior 
cruciate ligament reconstruction (ACLR) and 
subsequent rehabilitation is the restoration of normal 
knee function (van Grinsven et al., 2010). Having 
procedures that accurately assess and quantify recovery 
are crucial to ensure that physicians if patients are 
regaining knee function. However, there is no 
standardized, objective assessment of a patient’s 
improvement as they progress through the stages of 
rehabilitation. Currently, maximal effort testing is used 
to evaluate knee function to determine a patient’s 
readiness to return to unrestricted physical activity but, 
these tests place a high demand on the knee joint, which 
is contraindicated in early rehabilitation (Cascio et al., 
2004) and may confound the patient’s results due to 
fear of re-injury. The step-up-and-over (SUAO) test is 
an objective, submaximal effort test that quantifies 
performance (van Grinsven et al., 2010) and, therefore, 
can be used to evaluate knee function throughout 
rehabilitation to gauge the patient’s progression. Results 
showed that the ACL-QoL was not related to the 
variables measured using the SUAO test and that the 
SUAO test was able to track an individual’s progression 
through rehabilitation. Results also showed that fear of 
re-injury did not affect the performance on each testing 
day but pain did. Together, these results indicate that 
the SUAO test is a clinically viable option to track an 
individual’s progression through rehabilitation without 
having feared of re-injury affect the results and that 
pain may affect performance of the SUAO test. 
Keywords: Knee Function, Step-up-and-over test, 
anterior cruciate ligament reconstruction 
INTRODUCTION 
After an anterior cruciate ligament reconstruction 
(ACLR), it can take 6 months to a year of 
rehabilitation before a patient regains their normal 
lower limb kinetics, kinematics and limb strength 
and those who return to their pre-injury sporting 
activities have an increased risk of sustaining a 
subsequent ACL injury (Kyritsis et al., 2016; 
Paterno et al., 2010; Paterno et al., 2014; 
Pinczewski et al., 2007; Salmon et al., 2005; 
Schmitt et al., 2015; Wright et al., 2007). Although 
the exact cause for the increased risk of injury is 
not known, the surgical treatment and rehabilitation 
of an ACL injury may not adequately restore a 
patient’s knee function and deficits may be present 
for up to five years after surgery, preventing the 
safe return to unrestricted sport activities (Decker 
et al., 2002; Hiemstra et al., 2000, 2007; Paterno et 
al., 2010). It is therefore important to mitigate the 
deficits seen following ACLR to decrease the risk 
of sustaining a subsequent injury to either the 
ACL-reconstructed knee or the contralateral limb. 
Rehabilitation following ACLR is frequently 
divided into early and late stages where each stage 
targets different post-surgical deficits. The early 
stage of ACL rehabilitation focuses on regaining 
full range of motion (ROM) and progression 
towards full weight bearing. In the late stage, high 
risk and high joint loading activities are introduced 
but there is no specified time when these activities 
are to be introduced (Shelbourne & Nitz, 1990; 
Myer et al, 2006; Wilk & Andrews, 1992). 
Progression through these stages of rehabilitation is 
dependent on the improvements in the patient’s 
graft strength and in knee function and it should be 
noted that there are no standardized measures for 
either of these. The strength of the graft is 
dependent upon fixation and is at its weakest 
during weeks 4 to 12 (Cascio et al., 2004; Lahav & 
Burks, 2005); therefore, rehabilitation protocols 
should provide the appropriate level of stress as to 
not injure the graft. 
While reconstructive surgery and subsequent 
rehabilitation corrects knee joint laxity, protects 
against abnormal meniscal loads and improves 
subjective knee function (Barber-Westin, & Noyes, 
2011; Fithian et al., 2005), many patients are still 
unable to return to their pre-injury level of physical 
activity (Fithian et al., 2005; Kvist et al., 2005). In 
part, this could be because there is no consensus 
regarding the content of an ACLR rehabilitation 
program. However, a patient’s knee function is 
evaluated directly after injury through to surgery 
and during their rehabilitation using subjective, 
functional, and clinical tests. These tests evaluate 
knee function to determine the speed and safety 
with which an athlete can return to sport or regain 
their pre-injury level of physical activities. 
Subjective measures are evaluated using patient 
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questionnaires such as the Anterior Cruciate 
Ligament Quality of Life (ACL-QoL) a 
questionnaire that is valid and reliable, evaluates 
symptoms, sports activities, daily living activities, 
work activities and quality of life and may be used 
to evaluate knee function subjectively or one’s 
readiness to return to sporting activities (Tanner et 
al., 2007). A positive self-reported function from 
the patient is an important aspect of an ACLR 
rehabilitation evaluation. However, this evaluation 
is subjective and should be used in conjunction 
with objective, functional and clinical measures of 
knee function. 
An objective measure that is widely used to 
measure knee function is a patient’s time since 
surgery. The current goal is to return patients to 
unrestricted sports activities within six months 
(Keays et al., 2000; Shelbourne & Nitz, 1990; Di 
Stasi et al., 2013). In a systematic review 
conducted by Harris and colleagues (2014), 57% of 
the ACLR rehabilitation studies used the time since 
surgery as their only criterion for return to sports 
and only 10% provided some measurable, objective 
criteria that patients had to achieve before resuming 
unrestricted athletics. These proportions are 
alarmingly high considering that the time since 
surgery is a poor criterion as many individuals fail 
functional tests at six months (Barber-Westin & 
Noyes, 2011). Alternative objective evaluations of 
knee function have been developed and could be 
used in conjunction with time since surgery but, 
unfortunately, are not frequently used. 
These objective evaluations include the isokinetic 
knee strength (Keays et al., 2000; Mattacola et al., 
2002), single-leg vertical hop (Gustavsson et al., 
2006), single-leg horizontal hop (Gustavsson et al., 
2006), drop vertical jump (Ford et al., 2003), and 
agility tests (Myer et al., 2006) with the most 
commonly used tests being the isokinetic knee 
strength and the single-leg horizontal hop tests 
(Myer et al., 2006; Shaw et al., 2004; van Grinsven 
et al., 2010; Werstine, 2009). However, these 
maximal effort tests place high demands on the 
ACL-reconstructed knee, something that is 
contraindicated early in rehabilitation (Cascio et 
al., 2004; Lahav & Burks, 2005). As a result, the 
knee strength and maximal hop tests can only be 
evaluated 3 months after surgery and by that time, 
if the rehabilitation is not going as planned, the 
patient’s return to unrestricted athletics may be 
delayed for up to a year or longer. Determining a 
patient’s readiness to perform more demanding 
movements is important; however, since maximal 
effort tests cannot be performed early in the 
rehabilitation process due to their high demands on 
the ACL, a less demanding, objective test that 
quantitatively measures functional ability is 
required in the early stages of rehabilitation to 
gauge a patient’s progression. 
The step-up-and-over (SUAO) test is a functional 
test that simulates stair climbing and is less 
demanding than many proposed knee function 
tests. It involves stepping on and over a single step 
and requires concentric knee extensor control to 
step up and eccentric knee extensor control to step 
down (Bailey & Costigan, 2015; Chmielewski et 
al., 2002; Lin et al., 2010; Mattacola et al., 2004). 
Previous studies used a force plate to record the 
ground reaction forces during the stepping and the 
resulting measures differed between an ACL-intact 
and an ACL-injured population (Chmielewski et 
al., 2002; Lin et al., 2010; Mattacola et al., 2004). 
For many clinics, the size, expense, and expertise 
to use a force plate and its associated equipment are 
not readily available and may be barriers to using 
the SUAO test. However, Bailey and Costigan 
(2015) investigated using an accelerometer instead 
of a force plate in the SUAO test to simplify the 
test and decrease its expense. They found that the 
variables typically extracted from the force plate 
data: lift acceleration, impact acceleration, and 
movement time were highly correlated with those 
same measures obtained using an accelerometer. 
Performing the SUAO test with an accelerometer 
could be clinically relevant as it is an easy, 
inexpensive alternative and requires low demands 
on the knee which could be used to measure knee 
function throughout a patient’s rehabilitation. 
Therefore, our purpose was to determine whether 
the variables extracted from the accelerometer-
based SUAO test throughout the rehabilitation 
process could shed some light on patient progress. 
To accomplish this SUAO measures were tracked 
from after surgery to 6-months post-surgery along 
with the subjective assessment of knee function 
using the ACL-QoL questionnaire. 
PROCEDURE 
Participants 
Twelve ACL deficient patients (age: 32 ± 12 y; 
mass: 68 ± 10 kg; height: 1.76 ± 0.14 m) were 
recruited from a local surgeon’s patient list. Apart 
from their ACL injury, at the time of surgery the 
ACLR group was free from any other current lower 
limb and back injuries. The study was approved by 
the University’s Research Ethics Board and all 
participants signed a letter of informed consent.  
Questionnaires 
Following informed consent, the participants 
completed the Physical Activities Readiness 
Questionnaire Plus (PAR-Q+) to screen for any 
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underlying health conditions. To track their 
progress during rehabilitation, participants 
completed the Anterior Cruciate Ligament Quality 
of Life questionnaire (ACL-QoL) which was 
administered electronically once a month to self-
assess their knee function and pain-related fear. 
The shortened version of the Tampa Scale for 
Kinesiophobia (TSK-11) also administered 
electronically once a month to assess the patient’s 
fear of re-injury. The dates reflect the days in 
which each participant completed the 
questionnaires. One participant was dropped as 
they only completed the questionnaire once, 
reducing the sample size for the ACL-QoL and 
TSK-11 (n = 11). After each testing session, the 
patients rated the most amount of pain they felt 
throughout the test on a Pain Visual Analog scale 
ranging from 0- 100 with 0 indicating no pain and 
100 indicating the most amount of pain they ever 
felt. All questionnaires were coded to ensure 
participant privacy, and once completed, were 
locked in a secure location. 
 Protocol 
Upon arrival at the clinic, the participants 
performed a general warm-up consisting of 3 
minutes of cycling, walking and guided stretching 
exercises for the hip, knee and ankle. Following 
this, the participants were instructed on the testing 
procedure, were provided with a demonstration of 
what was expected during testing and were given 
the chance to practice the motion required for the 
SUAO test. The SUAO was performed on a level 
floor with a 310mm high box. Participants stood 
behind the box, they then stepped up onto the box 
with their lead leg, carried their body and trail leg 
over the box, and landed with the trail leg 
contacting the floor on the other side of the box 
(Bailey & Costigan, 2015; Chmielewski et al., 
2002; Mattacola et al., 2004). The participant then 
stepped down from the box and was instructed to 
remain still until given further instructions. 
Participants were asked to complete the SUAO test 
at a self-selected, comfortable pace, which was less 
effortful than the maximal stepping rate used by 
previous researchers and we felt increased the test’s 
safety and reduced the fear of re-injury. The SUAO 
test was repeated five times with each leg and the 
order of the ten trials was completely randomized. 
This procedure was repeated at every 
physiotherapy clinic visit until the participant 
reached 6-months post-surgery or was cleared by 
their physiotherapist to return to unrestricted 
physical activities (last day of testing: 142 ± 36 
days from surgery). Two participants (S03 and 
S08) were tested at a neutral location as they did 
not attend physical therapy treatments. Two other 
participants (S07 and S09) withdrew from testing 
prior to being cleared by their physiotherapist 
because they sustained either a second lower-limb 
or a back injury. 
Instrumentation 
An inertial measurement unit (IMU) (X-IMU, x-io 
Technologies, UK), containing a triaxial 
accelerometer, gyroscope, and magnetometer was 
used to estimate the acceleration of center of mass 
(Mizuike et al., 2009; Moe-Nilssen, 1998). The 
IMU was secured with a Velcro strap over the 
spinous process of the L3 vertebra as an estimate of 
the center of mass location (Bailey & Costigan, 
2015; Moe - Nilssen, 1998). The L3 vertebra of 
each participant was located by palpation. Bailey & 
Costigan (2015) found that an accelerometer 
returns SUAO measures comparable to the those 
obtained from a force plate when it is strapped over 
the L3 vertebra. By placing a single IMU on the 
lower back either leg can be tested without having 
to move or reorient the IMU. 
Analysis 
The accelerations in all 3 directions were measured 
for each trial and the net acceleration was 
computed and used for further analysis. The body 
weight index (BWI), used to determine the SUAO 
test results, as computed by subtracting one g from 
the net accelerometer data. The variables of lift and 
impact index were extracted from the BWI curve 
using a custom Matlab program (R2016b, The 
MathWorks Inc., Natick, MA, USA). The lift 
acceleration is the peak value of the BWI curve 
during the up-phase of the step and the impact 
acceleration is the peak value during the down-
phase of the step (Figure 3.1). The lift and impact 
indices characterize the concentric and eccentric 
control of the lead leg’s knee at the SUAO test’s 
lift and impact phases, respectively. The lift indices 
and impact indices were averaged over five trials 
for each leg in each participant to obtain one value 
per measure for both the ACLR affected leg and 
the ACLR unaffected leg per. 
The limb symmetries, calculated using the trial 
averages, were calculated by dividing the affected 
leg’s score by the unaffected leg’s score. Limb 
symmetry measures were calculated for the lift 
acceleration and the impact acceleration creating 
two new variables: lift symmetry and impact 
symmetry. For these variables a score of 1.0 
indicates perfect symmetry and scores deviating 
from 1.0 are increasingly asymmetric. A study 
conducted by Bailey & Costigan (2015) found that 
a control group’s medians for the lift symmetry and 
impact symmetry scores were 0.97 ± 0.17 and 1.02 
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± 0.16 respectively indicating that scores within 
this range are considered normal. To characterize 
the rate of change (improvement) in knee function 
during the rehabilitation period, a line of best fit 
was computed for the lift and impact symmetry 
measures and were calculated for each participant 
separately using a linear regression analysis (Table 
1, Eq. 1). 
Equation 1 Linear Regression Analysis 
𝑦 = 𝑎𝑥 + 𝑏 
where y is the symmetry value, a is the slope, x is 
the days since surgery and b is the intercept. Of 
interest from the regressions is the slope of the line 
of best fit, the value of x. The slope reflects the 
participant’s improvement over time and, therefore, 
should progress from some asymmetry score 
toward a score of 1.0, typically a negative line of 
progression. 
With the regression coefficients computed for each 
participant, the projected time to reach perfect 
symmetry (y = 1.0) was calculated by setting y to 
1.0 (perfect symmetry) and computing x (days 
since surgery). The expectation was that perfect 
symmetry (y=1.0) would be achieved when 
participants were released from their rehabilitation 
programs at around 6 months (x=180 days since 
surgery). Note that since there are 2 regression 
equations, one for the change in lift symmetry and 
another for the change in impact symmetry, there 
are two estimates of the time to perfect symmetry. 
The scores for the ACL-QoL range from 1-10 with 
1 indicating no issues and 10 indicating severe 
pain, weakness, or poor function. The final score is 
calculated by taking the mean score and dividing 
by ten to give a range of scores between 0.1-1.0. 
The ACL-QoL is a subjective measure of an 
individual’s knee function and a negative line of 
progression over time indicates improvement 
(decreasing pain and weakness and increasing 
function). 
All statistical tests were performed using SPSS 
(V20, IBM Corporation, Armonk, NY, USA). 
Pearson’s correlation analyses were performed to 
determine the relationship between the ACL-QoL 
and the lift and impact symmetries. The 
significance threshold for all statistical tests was set 
at P < .05. 
RESULTS 
Lines of progression for the lift symmetries of all 
participants can be found in Figure 2 and the lines 
of progression for the impact symmetries in Figure 
3. As shown in Figures 2 and 3, the lift and impact 
symmetries are progressing towards perfect 
symmetry (1.0) for all participants except S09 and 
S13. These two participants moved away from 
perfect symmetry, indicating that they were getting 
increasingly asymmetric as time passed. The last 
testing day values for each participant displayed in 
Figures 2 and 3 were calculated based on their lines 
of progression. These values represent a projected 
final value had each participant progressed 
perfectly based on their lines of progression. The 
values for the lines of progression for the lift and 
impact symmetries and the ACL-QoL are displayed 
in Table 3.1. All participants except S13 reported 
improvements in knee function as their ACL-QoL 
scores improved over time and all participants who 
attended physical therapy treatments were cleared 
by their physiotherapist to return to unrestricted 
athletics. 
The last testing day for each participant, which was 
close to their date of release from rehabilitation, 
and their projected day to reach perfect symmetry, 
using both the lift and impact symmetry data, are 
displayed in Table 3.1. S09 and S13 do not have 
projected times to perfect symmetry as their results 
showed they were moving away from perfect 
symmetry over time. The average projected time to 
reach perfect symmetry was 376 days (SD: 282 
days, Max: 1102 days, Min: 131 days) and 222 
days (SD: 106 days, Max: 456 days, Min: 82 days) 
after their surgery day using the lift and impact 
symmetry lines of progression respectively. Two 
participants did not complete clinical physical 
therapy treatments. S03 underwent physiotherapy 
treatments for the first two months after surgery 
and continued their rehabilitation program at home 
thereafter. Although their eccentric control of their 
lower limb measured with the impact symmetry 
was projected to reach perfect symmetry prior to 
their last testing day, their concentric control 
measured with the lift symmetry was projected to 
reach perfect symmetry 360 days after the last 
testing day. On the other hand, S08 did not seek 
any treatment post-surgery and was projected to 
reach perfect symmetry 907 and 261 days after the 
last testing day for the lift and impact symmetries, 
respectively. 
There is a moderate correlation between the line of 
progression of the lift symmetry and the impact 
symmetry (r = .605, P < .05). There was no 
correlation found between the line of progression 
of the lift or impact symmetry and the ACL-QoL 
(Table 3.2). 
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Figure 1. Example of the SUAO test. The body weight index from the IMU was calculated by subtracting 1 g. 
Also displayed are the Lift Acceleration (L), and Impact Acceleration (I). 
 Figure 2. Lines of progression for the Lift Symmetry for all participants.  
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Figure 3. Lines of progression for the Impact Symmetries for all participants. Displayed are the compute d 
lines of progression using a linear regression plotted with their first testing day score and a compute d and last 
day of testing as measured from their surgery day. 
 
Table 1. Lines of progression for the lift and impact symmetry, ACL-QoL, the last testing day and the projecte 
d lift and impact symmetry days. 
 
Subjects Slope Lift 
Sym. 
(x1000) 
Slope Impact 
Sym. 
(x1000) 
Slope ACL- 
QoL 
(x1000) 
Last 
testing 
day 
Projecte d Lift 
sym. day 
Projecte d Impact 
sym. 
day 
S01 -3.5 -4.1 0.7 178 280 241 
S02 -3.4 -4.6 -5.0 130 185 82 
S03 -2.1 -5.2 -0.7 184 544 154 
S04 -2.4 -14.7 -2.1 151 395 155 
S05 -5.3 -12.1 -1.5 174 256 174 
S06 -2.9 -38.8 -2.1 120 397 179 
S07 -7.7 -6.7 -0.5 124 227 328 
S08 -0.9 -3.8 -1.5 195 1102 456 
S09 14.9 14.7 n/a* 71 n/a n/a 
S10 -6.2 -11.3 -1.2 139 131 251 
S11 -5.1 -12.8 -1.5 110 244 205 
S13 4.7 0.7 1.0 122 n/a n/a 
Average -1.7 -8.2 -1.3 142 376 223 
SD 6.1 12.4 1.6 36 282 106 
Sym. = symmetry. 
SD = standard deviation. 
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Table 2. Correlations (Pearson’s r) between the lines of progression of the Lift and Impact Symmetries (N=12) 
and the ACL-QoL 
 
 slope LIFT slope IMP slope ACL-QoL 
slope LIFT 1 .605* .289 
slope IMPACT .605* 1 .282 
slope ACL-QoL .289 .282 1 
*. Correlation is significant at the 0.05 level (2-tailed). 
 
 
 
DISCUSSION 
The main purpose of this study was to determine 
whether the SUAO test could track an ACLR 
participant’s progress throughout rehabilitation 
and if that progress correlated to the participant’s 
subjective assessment of their knee function 
measured using the ACL-QoL questionnaire. A 
positive progression is defined as a change in 
symmetry score from asymmetric to symmetric as 
it approaches 1.0, perfect symmetry. 
The lift and impact symmetries are related 
(Pearson’s r = 0.6) and the mean of the group for 
both symmetries displays a negative line of 
progression however, as shown in Table 3.1, using 
the equations for the lift and impact symmetries 
there is difference in the predicted time at which a 
participant would reach perfect symmetry. The 
day to reach symmetry that is the furthest from 
surgery would be the more conservative criterion 
to consider during the physiotherapy treatment 
process as asymmetries increase the risk of a 
second injury (Ford et al., 2003; Hewett et al., 
2005; Thomeé et al., 2012). However, this test 
should not be solely used to determine readiness 
to return to unrestricted athletics due to its 
submaximal nature. A combination of sub-
maximal effort tests and maximal effort tests such 
as the single leg hop test should be used as return 
to sport criteria. Interestingly, the average time to 
reach perfect symmetry was smallest for the 
impact symmetries which measure the eccentric 
control of the knee extensors. These results are in 
contradiction with other studies that suggest that 
although rehabilitation protocols emphasize knee 
extensor training both concentrically and 
eccentrically, the concentric control is regained 
more quickly (Hiemstra et al., 2000; 2007) 
indicating that further research is required since a 
small sample size was used for this study. 
A negative line of progression for the ACL-QoL 
indicates a positive increase in subjective knee 
function. All participants exhibited a positive 
progression in their opinion of their knee function 
through rehabilitation with the exception of one 
participant. This participant showed a positive line 
of progression, indicating a worsening of their 
subjective knee function over time. However, 
their scores of 2.6, 2.1, and 2.3 for the three 
questionnaires answered are skewed by the 
increase in their last score which might reflect a 
single bad day rather than a consistent worsening 
trend. 
The patient’s opinion of their knee function is 
important as it provides individuals confidence in 
being able to return to their pre-injury levels of 
activity. However, while the lines of progression 
for the symmetry indices and ACL-QOL were 
both negative (Pearson’s r = 0.29, p> 0.05), there 
was no correlation between the ACL-QoL and 
either the lift or impact symmetries. Examining 
the differences in lines of progression between 
these variables shows that the participant’s lines 
of progression for ACL-QoL are much flatter due 
to both the range of scores possible and rate of 
improvement. This questionnaire was only 
answered once a week which may account for the 
smaller progression. However, the ACL-QoL is a 
subjective questionnaire and the lack of a 
correlation with the objective measures obtained 
from the accelerometers suggests that this ACL-
QoL questionnaire may not be an alternative to 
the SUAO test. The lift and impact symmetries 
offer a different, objective assessment of an 
individual’s progression through rehabilitation. 
The difference in projected limb symmetries for 
each participant may be attributed to the 
difference in rehabilitation methods and protocols 
each participant chose to undertake. There is a 
lack in agreement regarding the specific number 
of physiotherapy treatments each individual 
requires throughout ACLR rehabilitation (Bach, 
Tradonsky, Bojchuk, Levy, Bush-Joseph, & Khan, 
1998; DeCarlo, Shelbourne, McCarroll, & Rettig, 
1992; DeCarlo and Sell 1997; O’Connor & 
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Jackson, 2001). For example, S08 did not attend 
physiotherapy treatments and, as a result, their 
projected times to perfect symmetry are 
significantly greater than any other participant. 
According to Ageberg and colleagues (2001), 
although muscular strength and functional 
performance can be restored with both an at home 
program and supervised physical therapy visits, 
the sensory system for maintenance of postural 
control may not fully recover with a home -based 
program. Additionally, S03 only partook in 
physiotherapy treatments for the first 2 months 
and proceeded to continue their rehabilitation 
program at home. This participant had the second 
longest projected time to perfect symmetry. These 
increased projected times highlight the importance 
of having a supervised rehabilitation program and 
should be used to gauge a participant’s 
progression rather than readiness to return to 
unrestricted athletics. For those who do not have 
adequate health coverage for physiotherapy 
treatments throughout rehabilitation, a staggered 
approach in supervised visits with a registered 
physical therapist may be required. They might 
attend one physiotherapy clinic visit a month with 
a prescribed at home program. This type of 
approach may help with improvements in 
performance progression throughout rehabilitation 
by providing the patient with consistent feedback 
on their knee function. 
In addition, two participants were excluded from 
the projected symmetry days because of their 
increasingly asymmetrical limb symmetry scores. 
One of these participants injured their back early 
in their rehabilitation program (71-days post-
surgery) which delayed their rehabilitation 
progress and may not have had adequate time to 
begin progressing during their rehabilitation. S13 
also had increasingly asymmetrical scores through 
their recovery. This participant had previous ACL 
reconstructions on both knees prior to this 
surgery, which may have impeded their progress. 
As mentioned previously, the lift and impact 
symmetries may offer an objective assessment of 
an individual’s progression throughout ACLR 
rehabilitation. However, the SUAO test does not 
assess a specific knee function suggesting that this 
test should be used in conjunction with other 
objective measures to fully evaluate an 
individual’s knee function throughout 
rehabilitation. This promising pilot study provides 
evidence that the SUAO test is a tool that may be 
used to evaluate an individual’s progression 
throughout their rehabilitation as it is a safe and 
quick dynamic assessment of low demand. The 
SUAO test only takes approximately 5 minutes to 
complete and when performed at a comfortable 
pace, it is a safer alternative to more high demand 
evaluations such as the single leg hop tests and 
can be performed in the early stages of 
rehabilitation. Further research should evaluate 
the use of the SUAO test in larger populations to 
determine its effectiveness in measuring ACLR 
progression through rehabilitation. The SUAO test 
may be used in conjunction with other objective 
assessments to help determine readiness to return 
to pre-injury level of physical activities as it can 
be used as both a sub-maximal and maximal effort 
test. 
CONCLUSION 
In conclusion, performance on the SUAO test 
throughout rehabilitation is not related to a 
patient’s opinion of their knee function and 
therefore may be used to track an individual’s 
progression through rehabilitation. The use of the 
SUAO test consistently throughout rehabilitation 
could provide a new option that is practical for 
clinicians to evaluate the progression of each 
individual undergoing ACLR rehabilitation in 
conjunction with other objective measures. 
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